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© Catheter introducer assembly. 

© An assembly (10) is provided utilizing a com- 
bined catheter and introducer which cooperate to 
provide efficient infusion of drugs from the in-place 
assembly even on an intermittent basis with no re- 
turn blood flow and without the need for any kind of 
involved valve assembly, or expensive heparin or 
saline blocks. The introducer is a short thin walled 
device which receives the catheter therein. The cath- 
eter has a plurality of very fine openings (22) in the 
front end thereof with the openings having a dimen- 
sion preventing blood backflow, but which allow pas- 
sage of infusing medication for therapy because of 
the pressure imparted in the infusion flow of the 
drugs. The catheter is long enough so that the 
portion having the openings (22) extend from the 



front end (18) of the introducer. The front end of the 
catheter is blunt-ended to decrease trauma during 
insertion. The openings (22) in the single lumen 
version extend around the entire circumference of 
the catheter to prevent the catheter tip from being 
blocked on one side and closed off. The assembly 
softens upon exposure to aqueous containing fluids. 
Moreover, the catheter swells upon insertion to ex- 
tend to the internal walls of the introducer upon 
exposure to body fluids. The material of the assem- 
bly may include heparin, anti-infective ingredients 
and lubricants introduced into the polymer material 
forming the assembly. Finally, the assembly may be 
multi-lumen for infusing more than one medication 
through the assembly. 
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Background and statement of the invention 

This invention relates to a catheter introducer 
assembly for infusing a desired medication into the 
body of a patient. More particularly, this invention 
relates to such a catheter introducer assembly 
wherein the introducer is a thin-walled but com- 
paratively rigid tubular structure for receiving 
through the lumen thereof a catheter. The catheter, 
as a result of the support of the introducer, is of 
very flexible soft, material. Both the catheter and 
the introducer are comprised of a material, such as 
a polyurethane, which softens and swells during 
exposure to body fluids. The material may be hy- 
drophilic. As a result, the assembly, when intro- 
duced through the skin of a patient and when 
exposed to body fluids, both the introducer and the 
catheter soften to alleviate any trauma and/or pain 
to the patient during insertion and subsequent infu- 
sion. 

More particularly, the introducer is consider- 
ably shorter than the catheter so that the front end 
of the catheter extends outwardly from the front 
end of the introducer. The catheter includes, in the 
part which extends from the front end of the intro- 
ducer, a plurality of openings for infusing liquids 
into the patient. These openings are of a dimension 
which allows infusion of liquids under pressure, but 
which prevents return flow of blood. Therefore, the 
assembly may be inserted through the skin of a 
patient and into place for infusion, but liquid infu- 
sion may be intermittent without any return blood 
flow when infusion is not taking place. 

The dimensions of the fluid infusion holes 
through the walls of the front end of the catheter is 
within the range of between about 1 2.7x1 0" 6 and 
12.7x1 0" 5 metres ( about 0.0005 and 0.005 
inches). This allows for discontinuous fluid injection 
without any return flow. Moreover, the distal or front 
end of the catheter is rounded to reduce trauma 
during insertion. Thus, with the combination of the 
very thin-walled very soft introducer which softens 
and swells upon exposure to body fluids, and the 
catheter distal end being comprised of an even 
thinner-walled material because it is supported by 
the introducer, and with the front end of the cath- 
eter being rounded or having a blunt end, there is a 
substantial reduction in trauma and/or discomfort to 
a patient during insertion and during the time when 
the assembly remains inserted in the patient. 

The catheter, moreover, contains an additive so 
that the infusion holes may be drilled with a laser in 
a material having sufficient laser absorption char- 
acteristics to vaporize under the effect of a laser 
beam. For more detail involving this procedure, 
reference is made to U.S. Application Serial Num- 
ber 350,960. filed, May 11, 1989. 



In the past, arrangements have been provided 
for preventing backflow of body fluids in a catheter 
assembly. Representative of such structures is 
taught in U.S. Patent 4, 883, 461 in which an 
5 assembly, with a deliberate return valve is con- 
structed to prevent backflow. However, the assem- 
bly depends upon the movement of the valve and 
under blood coagulating conditions, this may fail on 
certain occasions. At any rate, the actual structure 
w described and claimed in U.S. Patent 4,883,461 is 
arranged to allow body fluid flow for withdrawing 
body fluids from a patient. 

A further patent with an insertion catheter de- 
vice is that of U.S. Patent 5,009,636 wherein a dual 
76 lumen catheter apparatus is provided with multiple 
openings in the distal end thereof. However, this 
device is specifically arranged to have openings 
which receive body fluid for withdrawing from the 
body as well as inserting body fluid into the body 
20 to provide a circulation feature for treating blood 
and returning it to the body. U.S. Patent 4,976,697 
teaches an assembly for allowing insertion of a 
catheter into the body and allowing placement for 
intermittent administration of fluids to the patieint. In 
25 that structure, an obturator assembly is provided 
for deliberately occluding the catheter when admin- 
istration is not taking place. The arrangement in- 
cludes a feed structure for allowing intermittent 
opening and occlusion of the lumen of the catheter 
30 which remains in place. 

Finally, U.S. Patent 4,648,519 teaches a plural- 
ity of openings in the cap of a container for allow- 
ing gas flow through the cap without allowing any 
liquid flow through the cap. However, this device 
35 does not teach or recognize the intermittent in- 
troduction of fluids under pressure through orifices 
of the kind discussed here, while preventing the 
undesirable flow of blood in the return direction. 
By contrast and as noted above, with this 
40 invention as called for in the appended claims, a 
catheter introducer assembly is provided which uti- 
lizes extremely thin-walled structures in the form of 
an introducer, and a catheter with a blunt nosed 
distal end, which catheter and introducer both soft- 
45 en upon contact with body fluids for reducing trau- 
ma when introduced into the body of a patient for 
the infusion of fluids. Nevertheless, the assembly, 
because of its softening nature and thin walls may 
remain in place without undue trauma to the patient 
so for intermittent infusion of fluids without any return 
flow of blood or other body fluids from the body 
through the assembly. 

Moreover, because the assembly prevents bac- 
kflow, expensive heparin and/or saline locks are 
55 obviated. The actual polymers comprising the two 
parts of the assembly herein may have incorpo- 
rated therein anti-infective ingredients and/or lubric- 
ants which have the effect of reducing infection 
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during the in-place positioning of the assembly of 
the invention, as well as reducing further trauma 
during insertion. 

Other objects and advantages of this invention 
will be apparent from the following description, the 5 
accompanying drawings and the appended claims. 

Description of the drawings 



Fig. 1 is a longitudinal side elevational view 10 
illustrating one embodiment of the catheter intro- 
ducer assembly of the invention; 
Fig. 2 is a longitudinal side elevational view of 
the catheter portion of the catheter introducer 
assembly of the invention and illustrating one re 
form of outlet configuration of the invention for 
the infusion of body fluids; 
Fig. 3 is a longitudinal side elevational view of 
the introducer portion of the assembly of the 
invention; 20 
Fig. 4 is a longitudinal side elevational view of a 
further embodiment of catheter introducer as- 
sembly of the invention illustrating a multi-lumen 
catheter in the assembly; 

Fig. 5 is a perspective view partially in section 25 
of the catheter portion of the assembly of Fig. 4, 
and showing the positioning of the lumens rela- 
tively to the ports or holes for the lumens; 
Rg. 6 is a cross-sectional view of the catheter of 
Fig. 4 illustrating the positioning of one lumen 30 
feeding to the split blunt nose; and 
Rg. 7 is a partial side elevational view of the 
distal end of the catheter of Rg. 4 and illustrat- 
ing the split blunt nose of the invention. 

35 

Detailed description of the invention 

Referring to the drawings in which like refer- 
ence characters refer to like parts throughout the 
several views thereof, Rg. 1 illustrates the invention 40 
as employed in a catheter introducer assembly 10 
having an introducer portion 12 extending from a 
main body 14. Body 14 has a connection 16 on the 
proximal end thereof for receiving the connection 
26 of the catheter 32 (Rg. 2). Catheter 32 extends 45 
from a main body or luer connector 30 which is 
connected to connection 26, as shown in Rg. 2. 
The catheter 32 has on the proximal end thereof an 
opening assembly 29 for receiving a connection for 
a supply of medication for infusion into a patient. so 

Catheter 32 includes an elongated very thin- 
walled fluid passage portion 24 which encom- 
passes the lumen of the catheter, and extends to 
and feeds the very small openings 22 in the front 
distal end 18 of catheter 32. As can be seen in Rg. 55 
2, this' particular embodiment includes, in addition 
to openings 22, a one-way slit valve 20. Moreover, 
the front end 21 of catheter 32, as can be seen in 



Rg. 2, is blunt ended, or ball nosed, to reduce 
trauma during insertion. 

It is within the purview of this invention that the 
elongated front end 24 of catheter 32 is of an 
extremely soft thin wall and the wall is comprised 
of a soft material, because of the fact that the 
introducer portion of the assembly is of a stiffer 
supporting material. At any rate, both the introducer 
and the catheter portion of the assembly may be 
comprised of Vialon<3> a polyurethane material man- 
ufactured by Becton, Dickinson and Company, 
Franklin Lakes, New Jersey 07417-1880. Vialon® 
was particularly developed as a material which 
softens rapidly upon exposure to aqueous contain- 
ing fluids such as blood or other body fluids. 

Moreover, it is within the purview of this inven- 
tion that the introducer walls themselves may be 
very thin and approximately 5.08x1 0" 5 metres 
(0.002 inches) and perhaps as thin as 2.54x1 Or 5 
metres (0.001 inches) in thickness. White the wall 
of the introducer is comprised of a polymer which 
is stiffer for supporting the very soft flexible cath- 
eter, it is still of a thin material which softens 
rapidly upon insertion into the patient. In each 
case, the Vialon® is modified to have the desired 
characteristics, as discussed above. 

Referring now to Rg. 4, a further embodiment 
of the invention is illustrated in the form of a multi- 
lumen catheter assembly 41 having an introducer 
56 with a connection head 58 on the rear end 
thereof for receiving the connection head 44 of the 
related catheter 52 portion of the assembly 41. As 
can be seen in Rg. 4, the assembly 41 includes 
three separate luer connections 38, 40 and 42 for 
introducing separate selected medications arid/or 
other fluids into the separate lumens of the multi- 
lumen assembly of the catheter 52 illustrated in 
Rg. 5. These connections 38, 40 and 42 feed to 
the rear connection 54 of catheter 52. 

As can be seen in Rg. 4, the catheter 52 
extends forwardfy from the front distal end 72 of 
the introducer portion 56 of the assembly 41 . More- 
over, it also has a blunt end 51 for ease of insertion 
into a patient. Catheter assembly 41 includes a 
catheter having a plurality of openings 46 which are 
fed by one lumen 64, as will be described below. A 
separate group of openings 48 are fed by an 
additional lumen 62. It should be understood that 
more than three lumens may be utilized with each 
lumen having its own individual set of holes. More- 
over, even though each set of holes is in a straight 
line, as shown in Rg. 5, they may be positioned in 
a zig-zag arrangement, for example. Finally, slit 
valve 50 is fed by an additional lumen 72, as 
shown in the sectional view of Rg. 6. 

That is, and referring to Rg. 6 showing a cross- 
section of the catheter 52, lumen 72 feeds to slit 
valve 50. 
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As can be seen in Fig. 7, openings 48 are in 
one circumferential position in the walls of catheter 
52 and openings 46 are in a separate circumferen- 
tial position. Lumen 72 passes through this area to 
feed the slit valve 50 in the distal end of catheter 
52. 

In this connection, it should be understood that 
one of the features of the invention is the fact that 
the openings such as 22 in the single lumen ver- 
sion 32 of the catheter of the invention extend 
around the entire circumference of the related cath- 
eter so as to preclude blockage of fluid when 
infusion is desired. That is, one portion of the 
circumferential extent of the distal end of the cath- 
eter may be blocked or otherwise obstructed. Be- 
cause holes are around the entire circumferential 
extent, infusion may still take place. 

As a further feature of this invention, and as 
discussed above, the two parts forming the assem- 
bly of the invention in the form of an introducer and 
a catheter are comprised of Vialon® which swells 
when exposed to body fluids or aqueous containing 
fluids of any kind. Because of this, the catheter 
swells adjacent the front end of the assembly of 
the invention so that the outer diameter of the walls 
thereof engage the inner diameter of the walls of 
the fumen of the introducer portion of the assem- 
bly. This has the effect of sealing the two parts, 
once introduced through the skin of a patient, for 
preventing any body fluids from passing in be- 
tween the outer walls of the catheter of the assem- 
bly and the inner walls of the introducer portion of 
the assembly. 

Thus, as will be appreciated by practitioners-in- 
the-art, an extremely soft gentle assembly is pro- 
vided for insertion through the skin of a patient for 
infusing medication to that patient with a substan- 
tially reduced trauma to the patient during this 
procedure. Moreover, the assembly provides, with- 
out any involved valving structure, for intermittent 
infusion of liquids and stopping of that infusion as 
required for proper medication introduction into a 
patient over time. 

Because of the extremely soft nature of the 
assembly and the fact that it softens further when 
introduced and exposed to body fluids, the fact that 
the assembly may remain in place for a period of 
time for intermittent feeding of medication makes 
the assembly particularly desirable for patients. 
And as discussed above, because the material 
forming the assembly of the invention may be 
formulated to include heparin, anti-infective ingre- 
dients, and lubricants, the configuration of the as- 
sembly of the invention is enhanced to prevent 
coagulation, infection and to ease insertion even 
further when the assembly is placed. 

While the forms of apparatus herein described 
constitute preferred embodiments of this invention, 



it is to be understood that the invention is not 
limited to these precise forms of apparatus, and 
that changes may be made therein without depart- 
ing from the scope of the invention which is de- 
5 fined in the appended claims. 

Claims 

1. A catheter introducer assembly comprising 
to (a) an elongated catheter body; 

(b) said elongated catheter body having a 
first end and a second end; 

(c) means at said first end for receiving 
medication for infusion into a patient; 

is (d) a plurality of holes positioned around the 

circumference of said catheter adjacent said 
second end of said catheter; 
(e) a lumen extending through said catheter 
body from said medication receiving end to 

20 said holes; 

(0 said holes being of a dimension prevent- 
ing blood flow therethrough into said lumen 
but allowing medication to flow out of said 
lumen; 

25 (g) an elongated catheter introducer for as- 

sisting the introduction of said catheter sec- 
ond end through the skin of a patient; 

(h) said catheter introducer having very thin 
walls and a first end adjacent said catheter 

so first end and a second end adjacent said 

catheter second end; with said very thin 
walls extending from said first end to said 
second end; 

(i) a lumen in said introducer extending from 
35 the said first end thereof to said second end 

for receiving said catheter therethrough; and 
(j) said introducer being shorter than said 
catheter so that the said second end of said 
catheter and said plurality of holes extend 
40 outwardly from said second end of said 

introducer. 

2. The assembly of Claim 1 , wherein 

(a) said catheter second end is rounded to 
45 present a blunt end when inserted into the 

skin of a patient. 

3. The assembly of Claim 2, wherein 

(a) a one-way slit valve is positioned in said 
so second end. 

4. A catheter introducer assembly wherein said 
catheter has a plurality of lumens for introduc- 
ing more than one medication into a patient, 

55 said assembly comprising 

(a) an elongated catheter body; 

(b) said elongated catheter body having a 
first end and a second end; 
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(c) a plurality of lumens extending through 
said catheter body from said first end to 
said second end; 

(d) a medication receiving connection con- 
nected to each of said plurality of lumens at 
said first end of said catheter body; 

(e) a plurality of holes positioned in the 
walls of said catheter body adjacent said 
second end; 

(f) said plurality of holes being positioned so 
that a portion thereof is separately con- 
nected to each of said plurality of lumens; 

(g) said plurality of holes being of a dimen- 
sion preventing blood flow therethrough into 
their respective lumen but allowing medica- 
tion to flow out of the said respective lumen; 

(h) an elongated catheter introducer for as- 
sisting the introduction of said catheter sec- 
ond end through the skin of a patient; 

(i) said catheter introducer having very thin 
walls and a first end adjacent said catheter 
first end and a second end adjacent said 
catheter second end, with said very thin 
walls extending from said introducer first 
end to said introducer second end; 

(j) a lumen in said introducer extending from 
the said first end thereof to said second end 
for receiving said catheter therethrough; and 
(k) said introducer being shorter than said 
catheter so that the said second end of said 
catheter and said plurality of holes extend 
outwardly from said second end of said 
introducer. 



(a) said catheter and said introducer are 
made of a material which swells upon con- 
tact with aqueous containing body fluids. 



io 



16 



20 



25 



30 



The assembly of Claim 4, wherein 

(a) said catheter second end is rounded to 
present a blunt end when inserted into the 
skin of a patient. 
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6. The assembly of Claim 5, wherein 

(a) a one-way slit valve is positioned in said 
rounded second end, said one-way slit 
valve connected to one of said plurality of 
lumens. 

7. The assembly of Claim 1 or Claim 5, wherein 

(a) said holes have diameters within a range 
of between about 1 2.7x1 0" 6 and 12.7x1 0 -5 
metres (about 0.0005 and 0.005 inches). 

a The assembly of Claim 1 or Claim 5, wherein 
(a) said very thin wails of said introducer are 
within a range of between 2.54x1 0" 5 and 
5.08x1 0 -5 metres (about 0.001 and 0.002 
inches) thick. 
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a The assembly of Claim 1 or Claim 5 t wherein 
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